It is shown that there exist infinitely many PSLð2; 5Þ sextic fields with a power basis.
Introduction
Let K be an algebraic number field of degree n. We denote the ring of integers of K by O K . The field K is said to possess a power basis if there exists an element y A O K such that O K ¼ Z þ Zy þ Á Á Á þ Zy nÀ1 . A field having a power basis is called monogenic. Every quadratic field is monogenic. Dedekind [5] gave an example of a cubic field which is not monogenic. If K is a cyclic cubic field, Gras [9] , [10] and Archinard [3] have given necessary and su‰cient conditions for K to be monogenic. Dummit and Kisilevsky [6] have shown that there exist infinitely many cyclic cubic fields which are monogenic. The same has been shown for non-cyclic cubic fields, pure quartic fields, bicyclic quartic fields, dihedral quartic fields by Spearman and Williams [17] , Funakura [8] , Nakahara [16] , Huard, Spearman and Williams [13] respectively. It is not known if there are infinitely many monogenic cyclic quartic fields. If K is a cyclic field of prime degree p b 5 then Gras [11] has proved that K is monogenic if and only if K is the maximal real subfield of a cyclotomic field. In particular there is only one monogenic cyclic quintic field. Lavallee, Spearman, Williams and Yang [15] have shown that there exist infinitely many dihedral quintic fields with a power basis.
In this paper we exhibit infinitely many monogenic PSLð2; 5Þ sextic fields.
Theorem. There are infinitely many integers t such that the PSLð2; 5Þ sextic fields QðyÞ;
are distinct and monogenic. 
where
was studied by Anai and Kondo [2] . It is known that the Galois group of f is usually PSLð2; 5ÞðG A 5 Þ but not always. A good source of families of polynomials with given Galois group is [14] . For our purposes we set
We have
Lemma 2.1. F t ðxÞ is irreducible in Z½x for all tð0 1Þ A Z.
Proof. Let tð0 1Þ A Z. We have where lðxÞ is a monic linear polynomial and mðxÞ is a monic irreducible quintic polynomial. Since F t ð0Þ ¼ 1 we must have
This completes the proof of the irreducibility of F t ðxÞ. r
Lemma 2.3. If tð0 1Þ A Z then GalðF t ðxÞÞ G PSLð2; 5Þ.
Proof. Let tð0 1Þ A Z. By Lemma 2.1 F t ðxÞ is irreducible in Z½x. From (2.1) we see that GalðF t ðxÞÞ contains a 5-cycle so that 5 divides the order of GalðF t ðxÞÞ. The only possible Galois groups of an irreducible sextic polynomial A Z½x up to conjugation are the fifteen groups 6 blair k. spearman, aya watanabe, and kenneth s. williams 
Using MAPLE we find It follows from [2] that f 15 ðxÞ factors into a product of two polynomials in Z½x, one of degree 5, and the other of degree 10. The two factors are
and
Thus GalðF t ðxÞÞ G PSLð2; 5Þ for tð0 1Þ in Z. r
Field discriminant calculations
Let tð0 1Þ A Z. Let y t be a root of F t ðxÞ, so that y t A ff 1 ; f 2 ; f 3 ; f 4 ; f 5 ; f 6 g. Set K t ¼ Qðy t Þ so that, by Lemma 2.3, K t is a sextic field with Galois group PSLð2; 5Þ. Set gðtÞ :¼ 729t 3 þ 522t 2 þ 1788t þ 2648. In this section we determine the discriminant dðK t Þ of K t when either gðtÞ or gðtÞ=8 is squarefree and odd. The former possibility can only occur when t 1 1 ðmod 2Þ and the latter when t 1 0 ðmod 4Þ. First we prove a general lemma.
Suppose that y is a root of f ðxÞ and K ¼ QðyÞ. If p is a prime number such that pka 0 and pja 1 then the ideal h pi ramifies in K.
Proof. Suppose that h pi does not ramify in K. Then there exist distinct prime ideals } 1 ; . . . ; } r of O K such that
As pka 0 we have ha 0 i ¼ } 1 Á Á Á } r hbi for some b A Z with p F b. Thus } i F hbi for i ¼ 1; . . . ; r. Since NðyÞ ¼ Ga 0 1 0 ðmod pÞ the ideal hyi must be divisible by at least one } i , say }. As }ja 1 we have 8 blair k. spearman, aya watanabe, and kenneth s. williams
contradicting pka 0 . Thus h pi ramifies in K. r
Returning to the sextic fields defined at the beginning of this section, we prove the following result.
Lemma 3.2. Let tð0 1Þ A Z be such that either gðtÞ or gðtÞ=8 is squarefree and odd. Let p be an odd prime such that p j gðtÞ. Then p j dðK t Þ.
Proof. Let
MAPLE shows that a t is a root of
As K t ¼ Qðy t Þ is a primitive sextic field, the degree of the minimal polynomial of a t over Q is 6. Hence h t ðxÞ is the minimal polynomial of a t over Q. Thus the conditions of Lemma 3.1 are satisfied and so h pi ramifies in K t , proving p j dðK t Þ. r Lemma 3.3. Let tð0 1Þ A Z be such that gðtÞ=8 is squarefree and odd. Then 2 6 k dðK t Þ.
Proof. Using MAPLE we show that none of the 32 elements of K t given by is an integer of K t . We just provide the details in one typical case. We consider
As gðtÞ=8 is squarefreee and odd, we have t ¼ 4k; k A Z. The minimal polynomial of b t over Q is
